Effects of arachidonic acid and prostaglandin F2 alpha in isolated rat lungs.
Isolated rat lungs were ventilated and perfused by saline-Ficoll perfusate at a constant flow. The baseline perfusion pressure (PAP) correlated with the concentration of 6-keto-PGF1 alpha the stable metabolite of PGI2 (r = 0.83) and with the 6-keto-PGF1 alpha/TXB2 ratio (r = 0.82). A bolus of 10 micrograms exogenous arachidonic acid (AA) injected into the arterial cannula of the isolated lungs caused significant decrease in pulmonary vascular resistance (PVR) which was followed by a progressive increase of PVR and edema formation. Changes in perfusion pressure induced by AA injection also correlated with concentrations of the stable metabolites (6-keto-PGF1 alpha: r = -0.77, TxB2: -0.76), and their ratio: (6-keto-PGF1 alpha/TXB2: r = -0.73). Injection of 10 and 100 micrograms of PGF2 alpha into the pulmonary artery stimulated the dose-dependent production of TXB2 and 6-keto-PGF1 alpha. No significant correlations were found between the perfusion pressure (PAP) which was increased by the PGF2 alpha and the concentrations of the former stable metabolites. The results show that AA has a biphasic effect on the isolated lung vasculature even in low dose. The most potent vasoactive metabolites of cyclooxygenase, prostacyclin and thromboxane A2 influence substantially not only the basal but also the increased tone of the pulmonary vessels.